O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUM 00J1iKOBHI HOMeEP: 0826U004350
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpauii: 06-08-2026

Craryc: Haka3 npo Bugady gumnioma

PexBizutu Hakasy MOH / Haka3y 3akjazgy: Hakas N 359 iz 14.09.2026p.

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. [Namkesny Jleonin [Tonikapnosuy

2. Leonid Pashkevych

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs

Bupg, pucepranii: nokrop dinocodii

AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoBOi crieniaIbHOCTI: 183

Ha3Ba HayKoBOIi CIeniaJIbHOCTI: TexHOJIOTii 3aXMCTy HABKOJIMIIHBOTO CEPEJOBHLIA
T'anyss / ranysi 3HaHb!

OcCBiTHBO-HAayKOBa Mporpama 3i CreniaJbHOCTI: TeXHOIOTI] 3aX1CTy HABKOJIMIIHBOTO CEPELOBHLIA
JaTa 3axXHCTy: 27-08-2026

CnenianibHICTB 32 OCBITOO: KOHCTPYIOBAaHHS i TEXHOJIOTS PA/IiOEIEKTPOHHMX 3aCO0iB
Micue po6oTH 3400yBaya: Oprawuiszanis BincyTHs

Kopg 3a €JPIIOY: 00000000

Micue3HaxoaKeHHS: ------ , Kuis, 00000, Vkpaina

dopma ByracHOCTI: 3mimana

Cdepa ynpasiriHHS:

InmenTudikarop ROR:



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYU€HOI pagHy (pa30Boi creniaai30BaHOl BYEHOI pagu). PhD 15265
IToBHe HafIMeHyBaHHH Iopn,zmqﬂoi 0COOM: BiHHUIbKUIT HAI[IOHAJIBHUI TeXHIYHUIL yHiBEpCUTET
Kopg 3a €IPIIOY: 02070693

Micue3HaxoaKeHHS: ByJI. XM€eJIbHUILIBKE 1I0Ce, BiHHMIM, BiHHMLBKUM p-H., 21021, YKpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR:

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL OCOOH: BiHHUIIbKMII HAIliOHA/IbHUI TEXHIYHUI YHiBEpCUTET
Kopg 3a €IPIIOY: 02070693

Micue3HaxoaKeHHS: ByJI. XMeJIbHUILIbKE I0Ce, BiHHUIS, BiHHMLIBKUY p-H., 21021, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

V. BizomocTi npo gucepraniio
MoBga guceprTallii: Vkpaincoka
Koau TemaTHYHHUX PYOpPHK: 37.27.17, 87.31.93, 87.53.25.25

Tema gucepranii:
1. TIprpo00xX0poHHa TeXHOJIOrig BUpolyBaHHs MikpoBogopocTi Chlorella mramy Polikarp ass ounieHHsS BOgHUX
00’€eKTiB.
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Pedepar/anoTamnis:

1. ITamkeswny JI.I1. [IpuponooxOpoHHA TEXHOJIOTisS BUpolyBaHHs MikpoBogopocTi Chlorella vulgaris mramy Polikarp
D715l OYMILEHHS BOJHUX 00'eKTiB. — KBanigikauifiHa HayKoBa Npalisl Ha [TpaBax pykonucy. Jluceprauis Ha 3500y TTs
HAyKOBOTO CTyIeHs okTopa ¢inocodii 3a crienianpHicTio 183 — «TexHo0rii 3aXUCTy HABKOJIMIIHBOTO
cepenoBUlIa», ranysb 3HaHb 18 — «BUPOOHUIITBO Ta TEXHOJIOTIi». — BIHHULIbKUI HalliOHaNbHUI TeXHIYHUN
yHiBepcureT, BiHHuus, 2026. [JuceprauiiiHa po60Ta IPUCBsiY€Ha BUPILIEHHIO aKTyaJIbHOI HAYKOBO-TIPAKTUYHOI
Ipo6JieMU MiIBUAIIEHHSI €KOJIOTIYHOI 6e3MeKu BOOHUX 00'€KTIB MIJIIXOM PO3POOKY Ta BIIPOBAIKEHHSI
6i0TEXHOJIOTIYHOTO METOy OUMIIEHHS CTIYHUX i IPUPOJHUX BOJ, 3 BUKOPUCTAHHSIM BUCOKOIIPOAYKTUBHOIO IITAMY
mikpoBogopocti Chlorella vulgaris Polikarp. Po6oTa cripssMoBaHa Ha MiHiMi3allil0o aHTPOIIOr€HHOT'O HaBaHTaKEHHS,
CTBOPEHHS 3aMKHEHMX LIMKJIB yTUli3alii 6iomacu Ta iHTerpauito 6iopemenianii B cy4acHi cuCTeMHU 3aXUCTY
IOBKiJIS. AKTyasIbHICTh TEMU 3yMOBJIEHA iHTEHCUBHUM 3a6pyOHEHHSM rinpocdepu cronykamu azory, pocdopy,

BaXKMMU METaJIaMU Ta OPraHiYHNMU PeYOBMHAMU BHACJIIOK PO3BUTKY IIPOMUCIIOBOCTI Ta arpapHOrO CEKTOPY.



Tpapuuiiizi ¢pisMKo-xiMivyHi METOIM OUUIIEHHS 4aCTO € €HePrOBUTPATHUMH, YTBOPIOIOTh BTOPUHHI BilX0M Ta
HeJOCTaTHhO e(PEeKTUBHI [JIs1 OCSITHEHHSI HOPpMATUBiB. BUKOpHcTaHHS MIKpOBOZOpOCTEIA, 30KpemMa mrtamy Polikarp,
IIO3BOJISIE TTIOETHATY OYMIIEHHS BOIU 3 OTPUMAHHIM I[iHHOI 6i0Macu [1J1s1 BUPOOHUIITBA AOOPUB, COPOEHTIB,
6ionanusa Ta cexsecrtpatii COQ, 1o BiANOBiAae NPUHIUIAM LHUPKYJISIPHOI EKOHOMIKM. MeTa NOCIiIPKEHHS —
HAYKOBO-TEXHOJIOTiYHE OOIPYHTYBaHHS Ta €KCIIEPMMEHTaJIbHA OLiHKA €(PEKTUBHOCTI TEXHOJIOTI BUPOILyBaHHS Ta
3acrocyBaHHs Chlorella vulgaris mramy Polikarp sik cioco6y rokpaleHHs Ta iH1Kallii eK0J0TiYHOTO CTaHy
IIpiCHUX BOJOMM, 3a0pyIHEHNX TEXHOT€HHUMU YUHHUKAMU. O0’eKT NOCiIKEeHHs — IPoLlecy 3a0e31e4YeHHs
€KOJIOTiYHOI 6e31eKU BOJHOTO CepeloBUILA LIJIIXOM 6i0JI0riYHOrO ounieHHs. [IpeMeT JoCiKeHHs —
3aKOHOMIPHOCTI pOCTy, pO3BUTKY Ta 6iopemMenialliiHUX BIaCTUBOCTEN MiKPOBOJOPOCTi B 3a0pyJHEHOMY
cepeloBHUlIli, TEXHOJIOTIYHI TapaMeTpU KyJIbTUBYBaHHS Ta yTUJi3alii 6iomacu. Y poboTi IpoBeAEeHO aHali3
Cy4aCHOTO CTaHy €KOJIOTiYHOi 6e3I1eKu BOJHUX pecypciB, 6i0JI0rYHUX METOAIB 6iopeMeialii Ta 06aiHAHHS 1S
KyJIbTUBYBaHHSI (J1abopaTopHUil POTO6iOpeaKkTop, aBToMaTn3oBaHuil komiiekc BIODRUM). BctaHOB/I€HO TOPOTOBi
KOHILIeHTpallii TOKCUYHOCTI i0HiB Baxkkux meTanis (Cd, Pb, Zn), 3naTHicTs mTamy 10 6ioakyMyJisiii Ta BIIJIMB
6iOreHHMX €JIEMEHTIB Ha KiHETUKY MPUPOCTY 6iomacu. YIOCKOHAJIEHO MOJIeJIb MAaCOOOMIHY B CUCTEMI «ra3-pifiuHa»,
110 MiABUIINIIO e(PEKTUBHICTb (POoTOCHHTE3Y Ha 15-20%. ExcrieprMeHTasIbHi JOCiI)KEHHS IPOBEIEHO Ha PivLli
Cnana (CnoBauumnHa), BogocxoBuiax c. Mysudi (KuiBceka 06s1.), Hepymaiicbkomy, kanaini JyHaii-Cacuk Ta
iHpinbTpaTax noiiroxHis TTIB. ITicss ansrosizauii 3apikcoBaHO CyTTEBE NOKPALEHHS: 3HUKEHHS aMOHIMHOI0 a30Ty
HIDKYE MeXi BU3HAUY€HHS], HiTpaTiB - 6iIbLI HIK Ha MOPSIIOK, 3pOCTaHHS pO3YMHEHOro KUMCHIO Ha 1,5-3,2 mMr/am®.
EdexTrBHiCTb BUmaieHHs BaKKUX MeTasiB ckiazna: Cu 39-95%, Cd 57-96%, Ni 32-99%, Pb 48-99%, Zn 51-98%.
OnTumansHi ymoBu: pH 6-7, Temneparypa ~25°C. Po3po06J1€eHO TeXHOJIOTiYHY CXeMY iHTerpOBaHOi CUCTEMU
OUUIIEHHS, BIPOBaIKeHO TexHiuHi ymoBu TY Y 03.0-36308885-001:2021 ny1s1 cranmaprusauii. Exosoro-
€KOHOMIYHMI aHaJi3 nokas3as piunuil epexr noxay 188 tuc. USD Bif 3MeHIIE€HHS 30UTKIB (3 ypaxyBaHHSIM BasKKUX
MeTastiB - rnoHag, 215 tuc. USD), TepmiH oKynHOCTi o 3 pokiB. HaykoBa HOBU3HA: BIieplie OO PYHTOBAHO
KOMILJIEKCHE BUKOpUCTaHHs mTamy Polikarp sik iHcTpyMeHTy ounieHHs Ta iHAMKalii AJ1s1 pi3HUX TUIIIB BOJONM;
3aIPOINIOHOBAHO Au(epeHIii0BaHi TEXHOJIOTIUHI NiIX0n1; pO3p00JI€HO KOMILJIEKCHY €KOJIOT0-€KOHOMIYHY OLIiHKY 3
ypaxyBaHHSM cekBecTpanii COn Ta yrunizanii 6iomacu. [IpakTudHe 3HAaUEHHS: METOLUYHI peKOMeHaLil 11st
JIOKaJIbHUX OYKMCHUX CIIOPY/[, BIPOBAIKEHHS B HaBYabHUI npouec BHTY, anpo6batiis Ha peanibHUX 00’eKTax.
PesynbTaTu NifTBEPAKYIOTh BUCOKY €(PEKTUBHICTb IITaMy 1151 cTabisi3alii BOGHUX €KOCUCTEM, 3HVOKEHHS
eKCIUlyaTalilHMX BUTPAT Ta JOCITHEHHS! HOPMAaTUBiB. KJII04OBi CI0Ba: €KOJI0TiYHa 6e3meka, anbroisauis, Chlorella

vulgaris Polikarp, 6iopemeniarisi, Baskki MmeTasnu, poTobiopeakTop, LUPKYJIIpHa €KOHOMIKA.

2. Pashkevych L.P. Eco-friendly Technology for the Cultivation of Chlorella vulgaris Strain Polikarp for Water Body
Purification. - Qualification scientific work presented as a manuscript. Dissertation for the degree of Doctor of
Philosophy in specialty 183 - Environmental Protection Technologies (Field of knowledge 18 - Production and
Technologies). - Vinnytsia National Technical University, Vinnytsia, 2026. The dissertation is devoted to solving the
scientific and practical problem of increasing environmental safety of water bodies through the development and
implementation of a biotechnological method for wastewater and natural water treatment using the high-
productivity strain of microalgae Chlorella vulgaris Polikarp. The work aims at minimizing anthropogenic load,
creating closed biomass utilization cycles, and integrating bioremediation into modern environmental protection
systems. The relevance of the topic is driven by intensive hydrosphere pollution with nitrogen, phosphorus, heavy
metals, and organic compounds due to industrial and agricultural development. Traditional physico-chemical
treatment methods are energy-intensive, produce secondary waste, and often fail to meet modern standards. The
use of microalgae, particularly strain Polikarp, combines water purification with the production of valuable
biomass for fertilizers, sorbents, biofuel, and COn sequestration, aligning with circular economy principles. The
purpose of the research is the scientific and technological substantiation and experimental evaluation of the
effectiveness of the technology for growing and applying Chlorella vulgaris strain Polikarp as a means to improve
and indicate the ecological state of freshwater bodies polluted by technogenic factors. Object of research:
processes of ensuring ecological safety of the aquatic environment through biological purification. Subject of
research: patterns of growth, development, and bioremediation properties of microalgae in polluted environments,



as well as technological parameters of cultivation and biomass utilization. The study analyzes the current state of
water resources safety, biological bioremediation methods, and cultivation equipment (laboratory
photobioreactor, automated BIODRUM complex). Threshold toxicity concentrations of heavy metal ions (Cd, Pb,
Zn) were established, along with the strain’s bioaccumulation capacity and the influence of biogenic elements on
biomass growth kinetics. The gas-liquid mass transfer model for photobioreactors was improved, increasing
photosynthesis efficiency by 15-20%. Experimental studies were conducted on the Slana River (Slovakia),
reservoirs in Muzychi village (Kyiv region), Nerushayske, the Danube-Sasyk Canal, and landfill leachates. After
algolization, significant improvements were recorded: ammonium nitrogen decreased below detection limits,
nitrates by more than an order of magnitude, and dissolved oxygen increased by 1.5-3.2 mg/dm?®. Heavy metal
removal efficiencies reached: Cu 39-95%, Cd 57-96%, Ni 32-99%, Pb 48-99%, Zn 51-98%. Optimal conditions: pH
6-7, temperature ~25°C. An integrated treatment system scheme was developed, and Technical Specifications TU
U 03.0-36308885-001:2021 were implemented for standardization. Eco-economic analysis demonstrated an
annual effect exceeding 188 thousand USD from reduced damages (over 215 thousand USD including heavy metals),
with a payback period of up to 3 years. Scientific novelty: for the first time, the complex use of strain Polikarp as a
tool for purification and indication across different water body types was substantiated; differentiated
technological approaches were proposed; a comprehensive eco-economic assessment including COn sequestration
and biomass utilization was developed. Practical significance: methodological recommendations for local
treatment facilities, implementation in VNTU educational process, and field testing on real objects. Results confirm
the high efficiency of the strain for stabilizing aquatic ecosystems, reducing operating costs, and achieving
regulatory standards. Keywords: environmental safety, algolization, Chlorella vulgaris Polikarp, bioremediation,
heavy metals, photobioreactor, circular economy.
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Cdepa ynpaBitiHHS: MinictrepcTBo ocBiTH i HayKu YKpaiHu
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VIII. 3ak1104Hi BiZOMOCTI

Biacue IlpisBume Im'st [To-6aThKOBI KearepHiok Cepriit Muxaiinosu
TOJIOBH pajgu

Bsacue IIpisBume Im'st [To-6aTbKOBI Ksarepiok Cepriit Muxaitosi
TOJIOBYIOYOTO Ha 3acCimaHHi

BignosigasnbHuii 3a Hi,I;I‘OTOBKy IBanuyK fpocnas BosogumupoBuy
00JIIKOBHX JOKYMEHTIB

Peectparop IOpueHko TetsiHa AHaToOJiiBHA

KepiBHuK Bigginy YKpIHTEI, mo €
BiZIIOBiZaJIbHUM 32 peeCcTpallilo HayKOBOi IOpuenko TeTsHa AHaTosiiBHA

OisIIBHOCTI




